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CUBIC YARDS O(FEA(EZHLEA'\‘SDS) DD CONCRETE CUBIC YARDS OF RIPRAP C. Y. BEDDING|
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NO. 552-00) 1.5 1 2: 1 2.5t 1 3: 1 1.5¢1 2: 1 2.5:1 31 NO. 603-19)
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RCP (SQ. END)
54" 1.1 [ 1.9 [2.3[3.4[2.8[4.1[3.4]4.8[3.9[5.6] 8.3[13.0[10.3[16.1[12.4]19.5][14.6]22.9] 1.0 | 2.0
60 1.2 | 2.0 [2.6[3.7[3.1[4.5][3.76.3 43|61 8.8[13.9[11.0[17.3][13.3][20.9][15.6[24.6] 1.1 | 2.2
66" .35 | 2.1 [2.8[4.0[3.3]4.8[4.0[5.74.6[6.6] 9.4[14.8[11.9[18.9[14.4[22.7[16.9]26.7| 1.2 | 2.4
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96" 1.6 | 2.6 [3.8[5.6[4.7]6.85.5]|8.16.4]9.4[12.5/19.8/15.5(24.6|18.6[29.6[21.9(34.9] 1.7 | 3.4
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65.00" x 40.00" | 1.2 | 1.9 [2.0]3.0[2.4[3.6[2.9] 4.3[3.3] 4.9] 6.3[13.4]10.3[16.6[12.4[20.1[14.6[23.6] 1.0 | 2.
73.00" x 45.00° | 1.2 | 2.0 | 2.2 |3.3]2.7|4.0[3.2] 4.7 3.7 ] 5.4] 9.0[14.6] 11.1[18.1[13.4]21.8[15.8]25.7| 1.1 | 2.3
88.00" x 54.00" | 1.3 | 2.2 |2.6]4.0|3.2|4.8 3.7 5.6]|4.3| 6.5[10.5[17.3]13.0[21.4[15.7]25.8[18.5[30.3] 1.3 | 2.6
102.00" x 62.00" | 1.4 | 2.4 |3.0]4.63.6 5.5 43| 6.5/5.0] 7.5[11.9[19.6[14.7[24.3[17.7[29.2[20.8[34.4] 1.5 | 2.9
115.00" x 72.00" | 1.5 | 2.6 |[3.3[5.1[4.0|6.1 48] 7.2[5.5| 8.4[12.9|21.5|16.1]|26.7|19.4]|32.1[22.8[37.8] 1.7 | 3.3
122.00" x 77.25" | 1.6 | 2.7 [3.6 6.5 4.3 6.6 5.1 7.8]6.0| 9.1[13.8[23.0[17.1[28.5[20.7[34.3(24.3[40.4] 1.7 | 3.5
138.00" x 87.13" | 1.7 | 2.8 [4.1[6.2|4.9|7.5[5.8] 8.9]6.8[10.4|15.5[25.9|19.2]32.1|23.2[38.7[27.2[45.5] 1.9 | 3.8
154.00" x 96.88" | 1.8 | 3.0 |[4.5 7.1 5.5 8.5]6.5[10.1] 7.6 |11.7][17.2[29.0[21.4[36.0[25.8[43.3[30.3(50.9] 2.1 | 4.2
168.75" x 106.50"| 2.0 | 3.3 [4.9]7.6|5.9[9.2]7.0][10.9]8.1 [12.6]18.4|31.2]22.8/38.727.5/46.6]32.4]|54.7] 2.3 | 4.6
CUBIC YARDS OF CLASS DD CONCRETE C. Y. BEDDING
(EACH END) CUBIC YARDS OF RIPRAP MATERIAL @
DIAMETER CUTOFF (EACH ENDY (D PER L.F.
OR CONCRETE EDGE
WALL SLOPE OF PIPE
SPAN x RISE (DTL. DWG PROTECTION (DTL. DWG. NO. 613-14) (DTL. DWG.
NO. 5.52_00.) (DTL. DWG. NO. 613-08) NO. 603-19)
siNG. | DBL. | sinc. | oBL. | | | sinc. | beL. | | SING. | DBL.
RCP (FETS)
547 1.8 | 3.0 2.1 | 4.2 12.5 | 21.2 2.0: 1 1.0 [ 2.0
60" .9 | 3.2 2.5 | 4.0 1.9 | 20.1 1.9 1 1 |22
66" 1.9 | 3.2 3.0 | 4.6 13.2 | 22.5 1.7 1 .2 | 2.4
72" 2.0 | 3.4 3.3 | 5.1 14.8 | 25.1 1.9: 1 1.3 | 2.6
78" 2.1 | 3.5 3.5 | 5.6 15.6 | 26.6 1.8 1 .4 | 2.1
84" 2.1 | 3.6 3.5 | 5.5 15.0 | 25.8 1.5t 1 .4 | 2.8
90" 2.3 | 3.9 3.6 | 5.8 15.9 | 27.4 1.5 1 .5 | 3.1
RCPA (FETS)
65.00" x 40.00" | 1.7 | 2.9 2.9 | 4.6 15.3 | 26.0 3.0: 1 Lo [ a1
73.00" x 45.00" | 1.9 | 3.2 3.1 | 4.3 16.1 | 27.5 3.0t 1 1 | 2.3
88.00" x 54.00" | 2.1 | 3.5 2.9 | 4.6 14.0 | 24.2 2.0 1 .3 | 2.6
102.00" x 62.00" | 2.1 | 3.6 4.0 | 6.4 18.4 | 31.9 2.0: 1 1.5 | 2.9
NDTES:

(D QUANTITIES ARE BASED ON A THICKNESS OF 2 FT. AND ARE
PROPORTIONED WHEN A DIFFERENT THICKNESS IS SPECIFIED.

(@ BEDDING QUANTITIES FOR CONCRETE PIPES ARE BASED ON
BEDDING DETAILS SHOWN ON DTL. DWG. NO. 603-19 WITH A
WIDTH EQUAL TO (DIAMETER OR SPAN) + 4 FT. + (2 TIMES
CONCRETE SHELL THICKNESS) AND A DEPTH EQUAL TO 2 FT.
+ (D/4 OR R/3) + (CONCRETE SHELL THICKNESS}). TO
COMPUTE THE TOTAL BEDDING QUANTITY MULTIPLY BY
(LENGTH OF PIPE MINUS 24 FT. ).

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 552, 603,613 552-04

CONCRETE, RIPRAP AND BEDDING
MATERIAL QUANTITIES FOR SING.
AND DBL. CULVERT INSTALLATION

--REVISED--

EFFECTIVE: APRIL 2006

January 2008

= MONTANA DEFPARTMENT

OF TRANSPORTAT ION
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"

34"

BACK OF CURB

23"

215"

27" | T /(TYPICAL)
/ 4" rﬁzz}/jzu
alnlalalins
A ] i A T,
L " ,T
o
st 20" 4
N 2
e 22" N
- ! P
[ Voa
SECTION A-A
B~ |
PLAN
NEENAH FOUNDRY R-3286-8V (JUNE 1992
REVISION), D & L FOUNDRY MODEL I-3559,
OR APPROVED EQUAL (VANE STYLE)
COMBINATION
CENTER OF MANHOLE y BACK OF CURB
11"
- 2 2%
TYPE IICURB INLET
FRAME & GRATE
ADJUSTABLE
CURB BOX
510" TO 8%"
Z77
Y SN 30" DIAMETER o v <°| . ROOF
g 8" oy 2t OPENING .0y <oo| sLas
<1 MANHOLE DIAMETER AS REQUIRED  [v2
z77A N
"7> - | _L/\/__
A
30" RCP CLASS 2 |- ° “
WALL "B" (AASHTO ° -
M 170) %% NER R
STORM DRAIN 8 T ROOF SLAB
LATERAL , 0" sk /
LY
> / | EXTRA BAR
.8 IN BOTTOM
SLOPE TO DRAIN ( (ALL_ SIDES)
3" N \
/ a @
a b2 p a VAA v & a A \
a 4 S a N b . 6"
T . Adv S e / a 4

FLOOR SLAB/

6" x 6" x W2.9 WIRE MESH

SECTION B-B

%% STANDARD UNLESS OTHERWISE NOTED ON THE PLANS.

NOTE:
ALL CONCRETE IS CLASS "DD" OR
APPROVED EQUAL.

L~

-

ROOF SLAB

SEE DETAILED DRAWING NO. 604-02 FOR DIAMETER,
SLAB THICKNESS AND REINFORCING REQUIREMENTS

FOR COMBINATION TYPE 3 MANHOLE,
INLET.

TYPE 11 CURB

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 604 604-03
CURB INLET
TYPE Il

--REVISED--

EFFECTIVE: FEBRUARY 2005

January 2008
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’—»A

35"

| | 4"
— ‘ ‘ FB?CE COF CURB
(TYPICAL}
4 N,

SEE SECTIONS J

FOR VANES

35"

NEENAH CASTING R-3210-L (VANE
STYLE), D & L FOUNDRY MODEL I-3425,
OR APPROVED EQUAL

DIRECTION OF INTAKE FLOW

| 23%" |

A

22"

26"

35"

SECTION A-A

GUTTER FLOW LINE
(92" FROM BACK
OF CURB)

| 23%"
T

}%_@_%J%_Q}E%ju

22"

26"

35"

SECTION B-B

NOTE:
ALL CONCRETE IS CLASS "DD" OR
APPROVED EQUAL.

TYPE IV DROP INLET
6" J# #I_’ FRAME & GRATE
A Y
i 30" RCP CLASS 2
. WALL "B" (AASHTO
< .- M 170)
N r3
3 -0"| | ° A
stD.| [~ .
DEPTH : STORM DRAIN LATERAL
S 7|
. SLOPE = == PR
TO DRAIN
P 3"
i S— 0.75% MIN. GRADE
e s IS E-A PN Fal e o -2 N/
6" .8 a .. |
Y | R
FLOOR SLAB—/
6" x 6" x W2.9 WIRE MESH
SINGLE DROP INLET
TYPE IV
COMBINATION

TYPE IV DROP INLET

PRECAST ROOF

FRAME & GRATE —\ SLAB

AC

el

2 -

30" DIAMETER

B g o8
5

‘s o

OPENING

=
o4
re

NV MANHOLE DIAMETER =

)
42
o~

ROOF SLAB

\

/
\ //L:\_
- 1 EXTRA BAR

IN BOTTOM

(ALL SIDES?}

ROOF SLAB

INLET.

~ L

SEE DETAILED DRAWING NO. 604-02 FOR DIAMETER,
SLAB THICKNESS AND REINFORCING REQUIREMENTS
FOR COMBINATION TYPE 3 MANHOLE, TYPE IV DROP

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 604 604-04
DROP INLET
TYPE IV

--REVISED--

EFFECTIVE: FEBRUARY 2005

January 2008
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1"

Pan N ] ]
4 N —
-/ |
< w_ |
L;»
HEX BOLTS HEX NUT FLAT WASHERS
BOLT SIZE‘ DESIG:ATION‘ L | (M|TN ) NUT size | DESIGNATION wg??EER DESIGNATION
REGULAR HEX BOLTS REGULAR HEX NUTS REGULAR FLAT WASHERS
%" DIA. FBX10a 3" 15" 5" DIA. FNX08a %" DA, FWC10a
%" DIA. FBX10a 75" 15" 3%" DIA. FNX10a '/>" DIA. FWC12a
/2" DIA. FBX12a 15" FULL 15" DIA. FNX12a %" DIA. FWCl4a
2" DIA. FBX12a 2" 1%," Ye" DIA. FNX14a 5" DIA. FWC16a
%" DIA. FBX14a 8" 2" 5%" DIA. FNX16a ¥" DIA. FWC20a
%" DIA. FBX16a 1" FULL %" DIA. FNX20a 1" DIA. FWC24a
¥4" DIA. FBX200 8" 2" 1" DIA. FNX24a HARDENED
¥ DA | FBx200 " 2" HIGH STRENGTH _FLAT WASHERS
HIGH STRENGTH HEX BOLTS HEX_NUTS ¥%a' DA | Fwcaop
Y DA | FBX20b 2" A Ya" DA FNX20b
R
Y," DIA. | FBX20b a 2" %' DA | FNx22p
¥ DIA. FBX20b 8" 2" 1" Dia. FNX24b
%" DIA. FBX22b 1'-0" AS REQUIRED
1" DIA. FBX24b |AS REQUIRED|[AS REQUIRED
RECESS ONE
OR BOTH SIDES
Yo' Va2 16"
45¢ DESIGNATION [ | T
<.—‘ | * (MIN. )
TR — oo ||
77 ﬂﬂ w M HI % ISAG -l—_‘_ g 2 I%
IJIJ llll llll IJIJ o FBBO3 10" 9"
r T S FBBO4 1 -6"| 4
|
FBBOS 2 -1t a4
L %"
54" DIA. GUARDRAIL BOLT & RECESSED NUT
FBBO1-05%
1 -6" .
' (AR §$
3" (MIN.)
I
24" R
MIN, )
¥," DIA. SQUARE NUT ¥%," DIA. HOOKED ANCHOR ROD

FNS20%

NOTES:

(DBOLTS AND ANCHOR RODS ARE TO CONFORM TO THE REQUIREMENTS OF
ASTM A 307 GRADE A. NUTS ARE TO CONFORM TO THE REQUIREMENTS
OF AASHTO M 291 (ASTM A 563) GRADE A. USE STEEL WASHERS.

@ HIGH STRENGTH BOLTS ARE TO CONFORM TO THE REQUIREMENTS OF
AASHTO M 164 (ASTM A 325) TYPE 1. HIGH STRENGTH NUTS ARE TO
CONFORM TO THE REQUIREMENTS OF AASHTO M 291 (ASTM A 563) GRADE
DH. HARDENED WASHERS ARE TO CONFORM TO THE REQUIREMENTS OF
AASHTO M 293 (ASTM F 436).

@ GALVANIZE BOLTS, NUTS AND WASHERS IN ACCORDANCE WITH AASHTO
M 232 (ASTM A 153). NO PUNCHING, DRILLING OR CUTTING IS
PERMITTED AFTER GALVANIZING.

% SEE DTL. DWG. NO. 606-80 FOR SCHEDULE OF GUARDRAIL HARDWARE.

FRH20a*

%

3" (MIN, )}

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 606 606-82

GUARDRAIL HARDWARE

--REVISED--

January 2008 El

EFFECTIVE: FEBRUARY 2005
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CONCRETE CURBS

1" DEEP CONTRACTION JOINT PLACED

P AT 10° MAXIMUM INTERVALS., GROOVES
ARE CONTINUQUS ON THE TOP EXPOSED
9lfy" SURFACE FOR THE WIDTH OF CURB AND
GUTTER
47 SLOPE
LAYDOWN CURB\
FLOW LINE
12" .
< . : ’ a4 - 6"
7" AT CURB RAMP < ) ’ - : OR OTHERWISE
9" AT APP. ENTRANCE R RN « ’ . AS REQUIRED
. _ .-
< . - > .
2% SLOPE—/
24"
P = AREA TO BE PAINTED, WHEN
PAINTED CURB IS REQUIRED
R TTER SECTION (102 SQ. FT. PER 100 FT.
0.048 C.Y. CONC. PER 1.0’
OF CURB FOR 6" GUTTER. %
JOINTS: EXPANSION JOINT FILLER MATERIAL:
(A) WHEN INTEGRAL WITH, TIED TO, OR PLACED AGAINST USE PREFORMED EXPANSION JOINT FILLER MEETING THE
PORTLAND CEMENT CONCRETE PAVEMENT (P.C.C.P.): MATCH REQUIREMENTS OF STD. SPEC. T707.
TRANSVERSE CONTRACTION AND/OR EXPANSION JOINTS IN THE
ADJACENT P.C.C.P. SLAB. IF REQUIRED, EXTEND Y2" MIN. BOND BREAKER MATERIAL:
WIDTH PREFORMED EXPANSION JOINTS COMPLETELY THROUGH
CURB AND GUTTER THE SAME WIDTH AS THE P.C.C.P. SLAB USE A 15 OR 30 POUND ROOFING FELT MATERIAL, OR OTHER

JOINT. FILL CURB AND GUTTER EXPANSION JOINTS WITH
PREFORMED EXPANSION JOINT FILLER.

(B} ALL OTHER CASES:

SPACE CONTRACTION JOINTS IN CURB AND GUTTER AT 10 FOOT
INTERVALS OR LESS EXCEPT AS SPECIFIED IN (A) ABOVE.

EXTEND 5" MIN. WIDTH EXPANSION JOINTS COMPLETELY

THROUGH CURB AND GUTTER EVERY 100 FEET (+ 30 FEET), AT
INTERVALS EQUAL TO THE NEAREST MULTIPLE OF THE CONTRACTION
JOINT INTERVAL, AND FILL WITH EXPANSION JOINT FILLER.

(C) CONTRACTION JOINTS:
CONTRACTION JOINTS ARE /8" MIN. AND 3" MAX. IN WIDTH.
FORM JOINTS BY SAWING OR SCORING TO A MINIMUM DEPTH
OF 1". FORM SCORED JOINTS BY A TOOL WHICH WILL LEAVE
ROUNDED CORNERS AND DESTROY AGGREGATE INTERLOCK TO
A MINIMUM DEPTH OF 17,

(D} OTHER JOINTS:

SEPARATE THE CURB AND GUTTER FROM ADJACENT SIDEWALK

AT POINTS SHOWN ON DTL. DWG. NO. 608-05 WITH A BOND
BREAKER MATERIAL, EXCEPT AT APPROACH LAYDOWN CURB
LOCATIONS, WHICH REQUIRE SEPARATION USING '/2" MIN. WIDTH
PREFORMED EXPANSION JOINT MATERIAL. PLACE '%" MIN. WIDTH
PREFORMED EXPANSION JOINT MATERIAL AT ALL CURB RETURNS,
BRIDGES, DROP INLETS, AND WHERE MEETING CURB AND GUTTER
IN PLACE.

PRODUCT AS APPROVED BY THE ENGINEER.
EXPANSION JOINT MATERIAL.

DO NOT USE

RADII:

MINIMUM CURB RETURN RADII= 10'. 15" RADIIARE DESIRABLE

FOR STREETS.
CONCRE TE:
UNLESS OTHERWISE SPECIFIED, CONSTRUCT CONCRETE CURBS

AND CONCRETE INTEGRAL CURB AND GUTTER WITH CLASS "D"
CONCRETE OR APPROVED EQUAL.

% QUANTITIES FOR ESTIMATING PURPOSES ONLY.

BITUMINOUS CURBS

SR\
N
TACK COAT

CURB SECTION

1 CUBIC FOOT OF MATERIAL WILL MAKE
ABOUT 8 LINEAR FEET OF CURB. #*

NOTES:

WHEN CURB IS USED IN CONJUNCTION WITH GUARDRAIL,
THE 4" TYPE. OTHERWISE, THE CONTRACTOR MAY USE
EITHER SECTION.

USE

CONFORM ALL MATERIALS AND CONSTRUCTION TO THE STANDARD
SPECIFICATIONS FOR BITUMINOUS CURB.

CONCRETE MAY BE SUBSTITUTED FOR THE BITUMINOUS MATERIAL.
WHEN CONCRETE IS USED, CONSTRUCT CURB IN ACCORDANCE
WITH STANDARD SPECIFICATION 609.

TACK COAT

CURB SECTION

1 CUBIC FOOT OF MATERIAL WILL MAKE
ABOUT 5 LINEAR FEET OF CURB. #*

OF CURB}

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 609 609-05

MISCELLANEOUS CURBS
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GROUT 2" DIA. HOLE FLUSH TO
TOP OF CURB WITH EPOXY GROUT

REINFORCE WITH 4 ~ #4 LONGITUDINAL BARS

TIE Wi1.5 OR LARGER WIRE TO EVERY
REINFORCING BAR AT 2° CENTERS OR
APPROVED CHAIR METHOD

ROUND ALL EXPOSED
EDGES TO ¥" RADIUS.

3"
TOP 3"
COURSE
MAT IN
PLACE
i
QUANTITIES (FOR ESTIMATING PURPOSES ONLY): \v4 ¥" DIA. x 24" PLAIN BAR (MINIMUM
CONCRETE = 0.015 C.Y. PER 1.0 OF CURB OF TWO USED FOR EACH CURB SECTION,
REINF. STEEL = 2.7 LB. PER 1.0" OF CURB MAXIMUM SPACING 6.0' ). ¥" DIA. (#6)
REBAR IS AN ACCEPTABLE ALTERNATIVE
OR
P = AREA TO BE PAINTED, WHEN 2" DIA. (#4) x 24" REBAR (MINIMUM
PAINTED CURB 1S REQUIRED OF THREE USED FOR EACH CURB SECTION,
(127 sQ. FT. PER 100 FT. OF CURB? MAXIMUM SPACING 3'-4")

TYPE "A" - MAT IN PLACE

CONSTRUCTION:

CURBS MAY BE CONSTRUCTED USING ANY OF THE FOLLOWING THREE METHODS:
(1) PRECAST
(2) CAST IN PLACE
(3) CONSTRUCTED BY THE USE OF AN APPROVED CURB FORMING OR SLIP
FORM MACHINE.

WHEN USING EITHER METHOD (2) OR (3), REINFORCING STEEL IS NOT REQUIRED,
WITH THE EXCEPTION OF THE PINS, AND THE CURBS ARE SCORED OR SAWN TO
A DEPTH OF 1" TO FORM CONTRACTION JOINTS AT INTERVALS OF 10 FEET OR
LESS. EXTEND '%" MIN. WIDTH EXPANSION JOINTS COMPLETELY THROUGH

CURB EVERY 100 FEET (£ 30 FEET), AT INTERVALS EQUAL TO THE NEAREST
MULTIPLE OF THE CONTRACTION JOINT INTERVAL AND FILL WITH PREFORMED
EXPANSION JOINT FILLER MEETING STD. SPEC. 707.

FORM PRECAST CURBS IN THEIR INVERTED POSITION, IN LENGTHS NOT LESS THAN
FOUR FEET, OR MORE THAN TEN FEET.

MATERIAL:
CONSTRUCT CURBS OF CLASS "D" CONCRETE, OR AN APPROVED EQUIVALENT MIX.

EPOXY BINDER FOR GROUTING MUST MEET THE REQUIREMENTS OF AASHTO M 235
(ASTM C 881).

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 609 609-10

MEDIAN CONCRETE CURBS
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i)

22

I

= % =

L

P

.

NOTES:

/2" EXPANSION JOINTS ARE
SHOWN AS DARK SOLID LINES
FOR VISUAL PURPOSES.

BOND BREAKER IS SHOWN AS

MEDIAN CONCRETE CURB
SEE DTL. DWG. NO. 609-10

BOND BREAKER TYP.
BETWEEN CAP AND CURB

CONCRETE MEDIAN CAP

DARK DASHED LINE FOR
VISUAL PURPOSES.

BOND BREAKER

CONCRETE MEDIAN CAP

TRANSVERSE CONTRACTION JOINTS

TRANVERSE EXPANSION JOINT

LONGITUDINAL CONTRACTION JOINTS

1

1 \

1

1 MEDIAN CONCRETE CURB

TYPICAL STRUCTURE IN PLACE

LONGITUDINAL EXPANSION JOINT

T —— ———————

T T v . -
- R A MIN.
Py > . - v c
- R @ O
A Alg%? Oog%%> GRAVEL
. . 2O &0 COURSE
R - 0 O
s - s 4<§% ng% Q (VARIES)
° o IR
SURF ACING
SECTION A-A
NOTES:

INSTALL PREFORMED EXPANSION JOINT FILLER, STD.
SPEC. T707.01.3, AT ALL EXPANSION JOINTS, FOR
THE FULL THICKNESS OF THE CONCRETE MEDIAN CAP.

INSTALL A BOND BREAKER FOR THE FULL THICKNESS
OF THE CONCRETE MEDIAN CAP BETWEEN THE CAP
AND THE CURB. USE A 15 OR 30 POUND ROOF ING
FELT MATERIAL, OR OTHER PRODUCT AS APPROVED
BY THE ENGINEER, FOR THE BOND BREAKER. DO NOT
USE EXPANSION JOINT MATERIAL AS A BOND BREAKER.

ALL JOINTS MUST BE STRAIGHT AND PERPENDICULAR
TO THE CENTERLINE AND THE SURFACE OF THE
MEDIAN CAP. WHERE PRACTICAL, ALIGN ALL JOINTS
WITH LIKE JOINTS IN ADJOINING WORK. USE JOINTS
TO OUTLINE ALL PANELS IN THE MEDIAN CAP. USE
SQUARE PANELS WHEN PRACTICAL. ON NARROW
MEDIAN CAPS RECTANGULAR SHAPED PANELS ARE
ACCEPTABLE.

CONTRACTION JOINTS MAY NOT BE MORE THAN Yg"
WIDE AND NOT LESS THAN 1" IN DEPTH AND MAY BE
CUT BY A GROOVE FORMING TOOL.

LOCATE EXPANSION JOINTS AT ALL JOINTS BETWEEN
THE MEDIAN CAP AND STRUCTURES IN PLACE AND
EVERY 100 FEET (+ 30 FEET) AT INTERVALS EQUAL
TO THE NEAREST MULTIPLE OF THE CONTRACTION
JOINT INTERVAL. USE A LONGITUDINAL EXPANSION
JOINT IN THE CENTERLINE OF ALL MEDIAN CAPS
WIDER THAN 12 FEET.

USE LONGITUDINAL CONTRACTION JOINTS IN MEDIAN
CAPS WIDER THAN 6 FEET, WITH SPACING NOT TO
EXCEED & FEET. SPACE TRANSVERSE CONTRACTION
JOINTS EQUAL TO THE LONGITUDINAL SPACING ON
MEDIAN CAPS WIDER THAN 6 FEET. FOR MEDIAN
CAPS NARROWER THAN 6 FEET, SPACE TRANSVERSE
CONTRACTION JOINTS 10 FEET OR LESS.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 609 609-12

CONCRETE MEDIAN
CAPS
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1,581 2 -9
6"
NORMAL \
WATER LEVEL — | /\ [
= vt AN i Y
6: C_x———=,T
! — \\_\\BA»///
6 YRS G S G
o
#4 BAR +l L FILLET 121 1.56
12
ISOMETRIC VIEW OF TRANSITION SECTION B-B ELEVATION
PLACE REBAR IN CENTER OF WALLS, SPACE REINFORCING BARS APPROX.
SLAB, ETC. UNLESS OTHERWISE 12" EACH WAY THROUGHOUT
SPECIF IED. STRUCTURE. USE CONTINUOUS BARS
IN FLOORS AND WALLS WHENEVER
POSSIBLE. WHEN SPLICES ARE MADE,
LAP REINFORCING BAR 1'-6",
M VERTICAL WALL
a T»A
w
SL T N
OP//VC — r FIO
B —w_ T3~ B —— #4 BARS AT
_ 12" o.C.
L B * HERD) 4 d
_/____ _— H H
/_ LT
a L»A A—M HOOPS
T2 (LAP 1'-6") —
3 L ¥ WDTH OF CHANNEL SECTION A-A SECTION A-A
BOTTOM (VARIABLE - FOR CSP FOR RCP
SEE TABLE)
CHAMFER ALL EXPOSED
PLAN VIEW CORNERS TO 1".
INLET AND OUTLET CONCRETE TRANSITIONS FOR CSP
QUANTITIES
CULVERT DIMENS IONS 2 —
B =D B=D+1-0 B=D+2-0
AREA cL"DD"| 4 CL"DD"| #4 CL"DD"| 4
DIA. D (S0. J H L T2 W K Y G B |conc. [REBAR| B | CONC. |REBAR| B | CONC. |REBAR
FT.) (C. Y. )| (LB.) (C. Y. )| (LB.) (C. Y. )| (LB.)
18" [ 1,77 [o.45" [3-5"[3 -0"| 6" [2-9"[o.35" [1"-3"[2"-0"[1"-6"| 0.8 66 |2'-6"| 0.9 73 [3-6"| 1.0 81
24" [ 3.14a Jo.e1” [4a-0"[4a-0"| 6" [3-3"[o.46" [1"-6"[2"-0"]2-0"[ 1.2 94 [3-0"| 1.3 [ 103 [a -0 [ 1.a | 112
30" | 4.91 [0.76" |4 -6" |5 -0"| 6" [3-9"[o.58 [1-9" |2 -0"[2-6"| 1.6 | 124 [3-6"| 1.7 | 134 [4a-6"| 1.8 | 144
36" [ 7.07 [0.91" |5 -1" |6 -0"| 6" [4'-3"[o.70" [2'-0"|2"-6"[3 -0"| 2.1 | 162 |4 -0"| 2.2 | 173 |5 -0"| 2.3 | 184
42" [9.62 [1.10" |5 -8"[77-0"| 6" [a-9"[o.81" [2'-3"[2"-6"[3"-6"| 2.6 | 200 [4'-6"| 2.7 | 212 |5 -6"| 2.9 | 225
48" [12.57[1.20" |6 -3"|8 -0"| 8" [5-3"[0.93" |2'-6"|2"-6"{4"-0"| 4.1 | 245 |5 -0"| 4.3 | 259 |6 -0"| 4.4 | 272
INLET AND OUTLET CONCRETE TRANSITIONS FOR RCP
QUANTITIES
CULVERT DIMENS IONS — —
B=D B=D+1-0 B=0D+2-0
AREA cL"pp"| 4 cL"DD"| =4 cL"op"| 4
DIA. D| (so. J H L T T2 W K Y G B | CONC. |[REBAR| B | CONC. [REBAR| B | CONC.|REBAR
FT. ) (C. Y. )| (LB.) (C.Y.)| (LB.) (C. Y. )| (LB.)
18" [ 1,77 [o.45" |3 -8" 3 -0"| 2% | 6" [3 -2"]o.35" [1"-3"[2"-0"[1"-6"] 0.9 68 |2'-6"| 1.0 76 |3 -6"| 1.0 83
24" [ 314 Jo.err [4a-3"[a-0"] 3" 6" [3-9"fo.46" |1 -6"[2 -0"[2 -0"[ 1.2 98 [3-0"| 1.3 [ 107 [4a -0 [ 1.a | 116
30" | a.91 [o.76" [a-10"[5 -0"| 3" | 6" [a-afo.s8 |1 -9" {2 -0"[2-6"| 1.7 | 128 |3 -6"| 1.8 | 138 [4-6"| 1.9 | 149
36" | 7.07 [o.91" [5 -8" |6 -0"] 4" 6" |a-117]o.70" |2 -0"|2 -6 |3 -0"| 2.2 | 1e8 [4a-0"| 2.3 | 179 [5-0"] 2.4 | 190
42" [ 9.62 [1.10" |6 -1 |7 -0"| 4" [ 6" |5 -6"[0.81" |2'-3"[2"-6"[3'-6"| 2.7 | 212 |4 -6"| 2.8 | 224 |5 -8 2.9 | 237
48" [12.57[1.20" |6 -8"[8 -0"| 5" 8" [e' -1"]0.93 [2'-6"[2'-6"[a-0"| 4.2 | 254 [5 -0"| 4.3 | 267 |6 -0"| 4.6 | 287
NOTES: DETAILED DRAWING
INSTALL STRUCTURES OUTSIDE THE CLEAR ZONE. §TEAREARREDN§,EC‘ Dglcs gg
PROVIDE TRASHRACKS WHEN REQUIRED. SEE DTL. SECTION 615
DWG. NO. 615-02. CONCRETE IRRIGATION INLET
AND OUTLET TRANSITION FOR
RCP AND CSP PIPES
“_REVISED-- |EFFECTIVE: FEBRUARY 2005
January 2008 =—  WONTANA DEPARTHENT
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DESIGN A USAGE:
USE FOR CONTINUOUS
DELINEATION AND RT.
SHOULDER OF ALL
ROUTES.

DESIGN H USAGE:

USE ON LT. SHOULDER
OF INTERSTATE ROUTES.

“

DESIGN A (WHITE)
DESIGN H (YELLOW)

DESIGN D USAGE:

NON-INTERSTATE ROUTES:
USE AT APPROACHES WITH
STOP OR YIELD SIGNS.
INTERSTATE ROUTES:

USE FOR RAMP TERMINATION
AT CROSS ROAD.

q"

DESIGN D (YELLOW)

DELINEATOR LEGEND
DESICN "A" —
DESIGN "B" —I
DESIGN "C" —
DESIGN "D" I
DESIGN "E" —i
DESIGN "F [
DESIGN "G" —
DESIGN "H" —>
DESIGN "J" —x

17"
CORNER
RADIUS

DESIGN B USAGE:
USE ON LT. SHOULDER
OF INTERSTATE RAMPS.
DESIGN G USAGE:
USE ON RT. SHOULDER
OF INTERSTATE RAMPS.
DESIGN J USAGE:

USE FOR TRUCK ESCAPE
RAMPS ONLY.

q"

’4——‘ P 1" TYPICAL

‘

A

DESIGN B (YELLOW)
DESIGN G (WHITE)
DESIGN J (RED}

DESIGN E USAGE:

SPECIAL USE ONLY.
FORMERLY USED AT GORES
AND ISLAND NOSES.

3" CORNER

DESIGN E (YELLOW)

NOTE:

SOME TYPICAL USES ARE SHOWN
FOR EACH DESIGN. REFER TO THE
MUTCD FOR SPECIFIC GUIDANCE.

DESIGN C USAGE:

USE FOR CURVES WITH
RADII573" OR LESS,
BOTH OUTSIDE AND
INSIDE OF CURVE.

1" x 0.063" x 54"
ALUMINUM STRAP

W

160°
(SHOP BEND)

DESIGN C (WHITE)

DESIGN F USAGE:

USE FOR CURVES WITH
RADII GREATER THAN 573';
1433' TO 765' RADIUS:
OUTSIDE ONLY

764" TO 573" RADIUS:
OUTSIDE AND INSIDE OF
CURVE

DESIGN F (WHITE)

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 619 619-34

DELINEATOR DETAILS
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PC OR TS

FIGURE A
SEE TABLE BELOW FOR SPACING VALUES

PT OR ST

TANGENT TO CURVE
CENTERL INE

FIGURE B

HORIZONTAL CURVE SPACING TABLE
RADILS SP?:CU'Q‘\?E ON SPACING ON BOTH APPROACH TANGENTS
A B C D E
5730' & UP 300° 400° 200’ 200’ 200'
2865 - 5729' 225’ 200° 200’ 200’ 200°
1910 - 2864’ 160’ 320 100’ 400’ 200'
1433 - 1909' 130° 260’ 200’ 200’ 200°
955’ - 1432’ 1o’ 220’ 330" 400’ 200°
716 - 954" 30° 185" 275" 200’ 200°
478' - 115 75 150" 230" 300" 200°
287 - 477" 60 125" 185" 300' 200°
0 - 286 a5 30 140" 275" 200°

NOTES:

FURNISH RETRO-REFLECTIVE SHEETING ACCORDING TO THE
STANDARD SPECIFICATIONS FOR RETRO-REFLECTIVE SHEETING
B (HIGH INTENSITY). POSITION DELINEATOR FACES
PERPENDICULAR TO THE TANGENT TO CURVE CENTERLINE AS
SHOWN IN FIGURE B.

MOUNT DELINEATORS ON METAL U-POSTS (1.12 LB. /FT. MIN,
AND 2 LB./FT. MAX.) WITH ¥¢" DIA. CADMIUM PLATED BOLT(S).
DRILL OR PUNCH A MINIMUM OF TWELVE 3" MAXIMUM

DIAMETER HOLES ON 1 INCH CENTERS FROM THE TOP OF THE
POST. /4" SQUARE HOLES MAY BE USED. IF SQUARE HOLES
ARE USED, USE A LARGE HEADED BOLT OR AN APPROPRIATE
WASHER. JAM THREADS AFTER TIGHTENING THE NUT TO
PREVENT REMOVAL.

PLACE DELINEATORS AT A CONSTANT CLEARANCE DISTANCE
FROM THE EDGE OF THE PAVEMENT EXCEPT WHERE GUARDRAIL
OR OTHER OBSTRUCTIONS INTERFERE. ALIGN THE
DELINEATORS WITH THE INSIDE EDGE OF THE OBSTRUCTION.
CLEARANCE FOR DELINEATORS IS 6’ -0" ON INTERSTATE
HIGHWAYS, 2'-0" TO 6'-0" ON PRIMARY AND SECONDARY
HIGHWAYS OR AS DETERMINED BY THE ENGINEER. THE
STANDARD MOUNTING HEIGHT 1S 4'-0" TO THE TOP OF THE
POST. SUPPLY POST LENGTHS TO MAINTAIN THE PROPER
MOUNTING HEIGHT AND A MINIMUM OF 18" EMBEDMENT.

SPACE DELINEATORS ACCORDING TO THE DISTANCES FOUND

IN THE TABLE ABOVE OR AS SPECIFIED IN THE PLANS. N
FIGURE A, IF "F" IS GREATER THAN 20' ADD ONE REGULAR
DELINEATOR IN AT "A" SPACING. UNDER NORMAL SPACING,
SHOULD A DELINEATOR FALL WITHIN A CROSSROAD OR APPROACH,
IT MAY BE MOVED IN EITHER DIRECTION A DISTANCE NOT TO
EXCEED ONE QUARTER OF THE NORMAL SPACING. ELIMINATE
DELINEATORS STILL FALLING IN SUCH AREAS.

ALL DELINEATOR REFLECTORS HAVE ¥," CORNER RADII EXCEPT
DESIGN "E".

MOUNT THE DELINEATOR REFLECTOR 1" BELOW THE TOP OF
THE METAL U-POST.

WHEN THE ROADWAY ADT IS LESS THAN 900, DELINEATE ALL
CURVES WITH 1433" RADIIOR LESS.

CONTINUOUSLY DELINEATE ROADWAYS WHEN THE ADT IS 300
AND GREATER, OR BY ENGINEERING JUDGEMENT.

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. B
SECTION 619, 704 619-36

DELINEATOR PLACEMENT
DETAILS
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%" - 16 x %"
HEX BOLT,
2 WASHERS,
| LOCKWASHER,
1 NUT

& 0 - ©
Wl T2
: : ¥PLATF0RM
%" - 16 x 4" O-====p #8 - 32 x ¥ O
HEX BOLT, SLOTTED ROUND HEAD | | BRACKET
2 WASHERS, BOLT (STOVE BOLT),
 [Shiian._ Pu
1 NOT ,
F————n 1 NUT o
e 2" x 2"
WOODEN POST
SINGLE MAILBOX ASSEMBLY 3
g
%" ) /%"
" R ‘ r"%s" ‘ %" |
- | .. o oW
‘ } ‘ Yie" % 1 |
’ e Yoo L of w
6" é e ey 2 P
. - —)— 1
: 136" 11" ‘
IENERE:
- **‘**I T
ds 3y 1"
4 ~ U x 1 %e'l e 4 ~Ys" x 14" SLOTS 3
15" SLOTS 2¥," 2¥s"
1 6"
3%
| Ye"
6 ~ 4" X " " B
Vp" SLOTS —2 T | %" -
I}?'fpf'il*;;f;i}'ff!’j'*'i DlA. HOLES 2"
t +-'/2"
PLATF ORM BRACKET
NOTES:

GALVANIZE ALL MATERIALS PER AASHTO M 111,

STAKE MAILBOX LOCATIONS BEFORE INSTALLATION FOR PROPER HEIGHT AND
DISTANCE FROM THE ROADWAY. ONCE STAKED, NOTIFY THE ENGINEER AND THE
POST OFFICE. THE ENGINEER AND POSTMASTER/MAILCARRIER ARE ALLOWED 48
HOURS TO REVIEW AND MODIFY THE STAKED LOCATIONS PRIOR TO FINAL
INSTALLATION.

OTHER CRASH TESTED MAILBOX SUPPORTS AND ASSEMBLIES MAY ALSO BE USED.

LOCATE THE MAILBOX 8 TO 12 INCHES OUTSIDE THE EDGE OF THE SHOULDER
OR 6 TO 12 INCHES FROM THE FACE OF CURB.

FOR MULTIPLE MAILBOX INSTALLATIONS, SPACE THE MAILBOX SUPPORTS A
MINIMUM DISTANCE OF 42 INCHES APART.

USE MAILBOXES MEETING THE REQUIREMENTS OF THE STANDARD SPECIFICATIONS.

SEE "A GUIDE TO MAILBOX SAFETY IN MONTANA",
INFORMAT ION.

1996 EDITION, FOR ADDITIONAL

DETAILED DRAWING

REFERENCE DWG. NO.
STANDARD SPEC. -
SECTION 900-05

MAILBOX DETAIL
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